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Introduction
/VUSJUJPO JT B QPXFSGVM DPNQP-
nent of livestock production sys-
tem that controls several aspects of 
meat quality. Consumer oriented 
demands in meat quality has mo-
tivated the meat producers to con-
centrate on the nutritional aspects 
of livestock rearing. The animal feed 
mostly aects hygienic, sanitary and 
nutritional characteristics of meat. 
Particularly, various meat quality 
attributes that are aected by the 
amount and type of nutrient intake 
of the animal shall include dressing 
yield, meat : bone ratio, protein : fat 
ratio, fatty acid composition, caloric 
value, colour, physicochemical and 




The consumers’ perception of 
meat has drastically changed over 
a period of time. They have become 
more health conscious. They prefer 
quality meat at aordable cost with 
attractive bright colour, leaner with 
low fat, tender, free from residues 
and processed under hygienic con-
ditions. More recently, several stud-
ies have conrmed meat to be func-
UJPOBMGPPE	,BOEFFQBOFUBM

It improves the health of the con-
sumers in a more natural way than 
popping up pills (Fernandez-Gines 
Feeding regimens a!ecting 
meat quality characteristics
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Consumer oriented demands in meat quality have motivated the meat producers to concentrate on the nutritional aspects of livestock 
rearing. The meat quality attributes are aected by the amount and type of nutrient intake by the animal. Grass feeding produces a 
stronger avored meat. Increased energy density of the diet results in heavier carcass, higher fatness and marbling. Feeding lipids rich 
in polyunsaturated fatty acids, enhances conjugated linolenic acid in beef, polyunsaturated: saturated fatty acids and n-6: n-3 ratio 
in pigs. Supplemental feeding of nutrients produces heavier carcass, higher dressing percentage, slight increase in fat deposition and 
desirable organoleptic traits. Feeding of vitamin E improves colour, tenderness, juiciness, oxidative stability and extends shelf life of 
meat. Feed supplemented with selenium and zinc fairly improves the acceptability and decreases the oxidative rancidity of the cooked 
chicken meat product. Probiotic feeding in broilers improves protein, water holding capacity, emulsion stability, emulsifying capacity, 
organoleptic scores and shelf life of the meat products. The meat obtained from β-adrenergic agonists administered animals showed 
decrease in tenderness due to a lower percentage of heat soluble collagen and rapid maturation of connective tissues. Organic 
nutrition did not aect the growth performance and carcass quality of pigs. Thus, animal diet greatly contributes for the quality of 
meat.
Key words:Nutrition; meat; quality; grass; concentrates; feed supplements; probiotic; β- adrenergic agonists; organic
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FUBM
*OUIJTSFHBSEFWFOUIF
American Dietetic Association has 
endorsed beef and lamb as func-
tional foods. 
So it has become imperative to 
develop nutritional strategies to 
produce meat more as a functional 
food than an ordinary source of ani-
mal protein. The strategies for qual-
ity meat production will include ge-
netic selection and gene manipula-
tion, balanced nutrition and use of 
approved growth promoting agents. 
The meat quality can also be im-
proved through utilization of natural 
antioxidants, mineral supplements 
and probiotics.
Although there are various ap-
proaches in dierent areas towards 
quantity and quality of animal pro-
duction for meat, the World Trade 
Organization (WTO) agreements 
have given a prominent and increas-
ing role for law enforcement agen-
cies to focus on improving quality 
and safety of meat products through 
adequate nutrition.
Pasture feeding 
When animals are fed forages, 
growth rate is slower, animals attain 
slaughter weight at later age and the 
carcass has less fat. The meat is lean-
er, darker in colour and has more 
species specic !avors. β-carotene 
is present in high concentrations in 
fresh leaf tissue and is responsible for 
the undesirable yellow colour of fat 
JOQBTUVSFGFECFFG	%BMZFUBM

An undesirable “grassy” !avor may 
result from compounds found in for-
age. Consumption of wild onions and 
garlic can also give an undesirable 
meat !avor. This can be decreased or 
eliminated by feeding high concen-
USBUFEJFUT GPSVQ UPEBZTCFGPSF
slaughter. Lambs and other small 
ruminants have similar eects. How-
ever, feeding high concentrate diets 
to lambs prior to slaughter is not as 
common a practice as in beef. The 
high concentration of tocopherol in 
green leaf tissues makes the meat 
little susceptible to lipid oxidation 
	"JULFO)BOLJO

Grass feeding produces a stron-
ger !avored meat, preferred in the 
6OJUFE ,JOHEPNBOE/FX;FBMBOE
whereas cereals produce a milder !a-
vored meat that is preferred in Spain 
Table 1 Carcass and meat quality characteristics of steers (Realini et al., 










































** As percentage of total nutrient composition / Kao postotak ukupne hranjive vrijednosti
*** mg Conjugated Linolenic  Acid (CLA)/g lipid / Lipid /konjugirana linolenska kiselina
**** As percentage of total fatty acids in the intramuscular fat / 
Kao postotak ukupnih masnih kiselina u intramuskularnom masnom tkivu
***** As ratio between the polyunsaturated fatty acids (PUFA) and saturated fatty acids (SFA) / Kao 
PEOPTJ[NFêVQPMJOF[BTJǎFOJINBTOJILJTFMJOBJ[BTJǎFOJINBTOJILJTFMJOB
******"TSBUJPCFUXFFOUIFUXPHSPVQPGGBUUZBDJET,BPPEOPTJ[NFêVTLVQJOBNBTOJILJTFMJOB
Table 2 Eect of dietary factors on consumer acceptability and TBA values 
PGDPPLFEEBSLDIJDLFONFBU	#PVFUBM






74 days of storage at -20oC




TBA# (μg MDAt/ kg)
Fat source / Izvor masti
Fish oil / Riblje ulje  
Linseed oil / Laneno ulje  
Animal fat / Životinjske masti 5.1 
*TFOTPSZTDPSFTCBTFEPOQPJOUTDBMFTFO[PSOBPDKFOBVTLBMJEPCPEPWB
#Thiobarbituric acid (TBA) value / TBA vrijednost
t.BMPOBMEFIZEF	.%"
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and the United States of America. 
This dierence is generally attribut-
ed to whether the main dietary fatty 
acid is α-linolenic, which produces a 




Feeding grass or concentrates con-
taining linseed (rich in α-linolenic 
acid, 18:3n- 3) in the diet increases 
the content of 18:3n-3 and its longer 
chain derivative eicosapentaenoic 
BDJE 	&1" O
 JO CFFG NVTDMF
and adipose tissue, resulting in a 
MPXFS O O SBUJP (SBTT GFFEJOH
also increases docosahexaenoic acid 
	%)"O
)PXFWFSHSBTTGFFE-
ing not only increases n-3 polyun-
saturated fatty acids (PUFA) and con-
jugated linolenic acid (Table1.) but, 
due to its high content of vitamin E, 
color and shelf life is also improved. 
Conjugated Linolenic Acid (CLA) is 
formed predominantly in the rumen. 
The best natural dietary sources of 
CLA are beef and lamb (Ma et al., 

 5IF "NFSJDBO %JFUFUJD "TTP-
ciation has endorsed beef and lamb 
as functional foods because of the 
antitumorigenic properties of the 
$-" UIFZ DPOUBJO 	"%" 
 *U JT
evident that opportunities exist to 
enhance the health promoting fatty 
acids in beef and beef products of-
fering valuable addition and con-
tribute to market dierentiation. 
However, it is imperative that these 
approaches that deliver ‘‘functional’’ 
attributes do not compromise on 
the health value (lipoperoxidation) 
or the taste of beef products (Scol-
MFO FU BM 
 'SP[FO NFBU GSPN
semi- extensively reared male buf-
faloes undergo splitting of bre and 
breaking or stretching of connective 
UJTTVF DBVTJOH TJHOJöDBOUMZ 	1

improved tenderness and juiciness 
	,BOEFFQBO#JTXBT1PSUFFO

Feeding dietary "bre 
When diets have a high bre and 
low-energy content, carcasses are 
less fattened, the skeleton is more 
developed and the lipid content of 
the carcass is very low, but water and 
protein content seem to be high. 
Higher crude bre feeding leads to 
lower energy content of the meat. 
Feeding high 
concentrate diet 
In general, as the energy density 
of the diet increases, either through 
the use of high quantity grains that 
replace forages or by adding fat, the 
growth rate of the animals increase, 
animals reach slaughter weight at 
younger age, the resultant carcass is 
heavier and higher in overall fatness 
BOENBSCMJOH 	.BZ 
5IF QFS-
centage of muscular tissue is lower 
and that of fat higher, in animals of 
high plane of nutrition than those 
on a lower plane. When the proteins: 
energy ratio is increased, the fast-
est growing animals may become 
leaner. The meat is juicier and the fat 
!avor masks the meat !avor of the 
TQFDJFT	$BNQCFMM,JOH

Beef carcasses from grain fed 
cattle are not as susceptible to cold 
shortening as these fatter, heavier, 
more muscular carcasses chill slow-
er. Rapid rates of growth have been 
shown to have higher amounts of 
collagen solubility in young cattle 
fed with high concentrate diet (Wu 
FUBM
5IFSFGPSFGFFEJOHIJHI
concentrate diets to cattle prior to 
slaughter has a positive eect on 
structural components of the mus-
cle (Table1.) and results in improved 
meat palatability. Concentrate diets 
improve beef !avour and juiciness. 
The meat is brighter and cherry red 
in color and the fat is whiter. Beef ob-
tained from cattle fed on corn based 
diets is more desirable in terms of !a-
vour than pasture-fed beef. Flavour 
dierence is due to fatness variation 
JOCFFG	.FMUPO

On high plane of nutrition, a great-
er proportion of fat is synthesized 
from carbohydrate; and such fat has 
consequently a lower iodine num-
ber. High plane of nutrition increas-
es the percentage of intramuscular 
fat and decreases the percentage 
of moisture in sheep. There is a pro-
gressive diminution in the percent-
BHFPGNZPHMPCJOGSPNUP
in the longissimus dorsi as the plane 
of nutrition is increased in pigs. Low 
concentration of tocopherol in grain-
based diets makes the beef suscep-
tible to auto-oxidation of oxymyo-
globin (bright red) to metmyoglobin 
(brown) and decrease colour stabil-
JUZ	'BVTUNBOFUBM
 *OUFOTJWF
feeding of high concentrate diets 
prior to slaughter improves mar-
bling scores and palatability ratings 
JOCFFG 	.BZFUBM 
5IFNFBU
from intensively reared young male 
bualoes showed a signicantly 
	1
 IJHIFS NPJTUVSF DPMMBHFO
solubility, sarcomere length, myo-
brillar fragmentation index, tender-
ness and connective tissue residue 
scores but lower collagen, insoluble 
collagen and shear force value  com-
pared to meat from semi- extensive-





In sub maintenance diets, fat is 
mobilized rather than deposited 
from muscles. Undernutrition causes 
a marked increase in the water con-
tent of the muscle (83% compared 
UP JOXFMM OPVSJTIFEBOJNBMT

This is also associated with the in-
crease in percentage of intramuscu-
lar collagen and a decrease in its salt 
soluble proteins, a factor conducive 
UP UPVHIOFTT 	#BJMFZ-JHIU

Sub maintenance feeding to grow-
JOHCSPJMFSTGSPNXFFLTPGBHFSF-
duced yield of breast and thigh mus-
DMF XFJHIUT CZ  UIBO UIPTF




Although inadequacy of many nu-
trients is bound to have repercussion 
on the meat quality, only a few are of 
consistent concern in practice. Pro-
tein inadequacies aect the amount 
of meat more than its quality. A fail-
ure to provide su6cient amounts of 
essential amino acids also impairs 
meat formation. Lysine is of par-
ticular concern because of its very 
high proportions in muscle protein 
and its usual marginal levels in most 
feeds. Such inadequacies are likely 
to occur prior to marketing and re-
sult in additional carcass fat and de-
creased breast meat yield (Moran & 
#JMHJMJ

With a diet low in digestible pro-
tein that decreases growth rate, the 
meat quality is enhanced because 
of low muscle glycogen reserve. The 
development of glycolytic metabo-
lism is limited and the fall of the pH 
during the processing of the muscle 
into meat is restricted and this meat 
has a better water-holding capacity.  
Feed restriction on 
carcass composition
The carcasses of feed restricted 
rabbits are less fatty, have a lesser 
meat to bone ratio and a lower 
slaughter yield (Ouhayoun et al., 

 #PEZ DPNQPTJUJPO JT SJDI JO
water and ash and has less fat and 
protein. Feed restriction could be 
detrimental for the juiciness and !a-
vour of the meat but not on other 
sensory traits even though muscular 
fat content was largely decreased 
	-BS[VMFUBM
'FFESFTUSJDUJPO
in the grain fed group resulted in 
signicantly slower weight gain, re-
duced carcass weight, and reduced 
subcutaneous and intramuscular fat 
	%BMZFUBM

Dietary fat content 
Fat is the main component of 
meat that is most aected by nutri-
tion. When fat is present in the diet 
of rabbits at high levels (more than 

 UIF ESFTTJOH QFSDFOUBHF JT JO-
creased, carcasses are fatter, the car-
cass length to circumference ratio is 
reduced, and the fat content of hind 
leg meat is increased, while water 
and protein content is reduced (Pla 
$FSWFSB
)PXFWFS JO TPNF
studies dierent feeding plans and 
fat enriched diets do not show varia-
tion in chemical composition of the 
longissimus dorsi muscle of rabbits 
	$BTUFMMJOJ#BUUBHMJOJ

Feeding high levels of unsaturated 
fats have resulted in problems of car-
cass fat softness and oxidative insta-
CJMJUZPGNFBU	"MIVT%VHBO

Fish oil supplementation increased 
the proportions of n-3 fatty acids, 
which may increase acceptability of 
the beef by the consumers (Wistuba 
FU BM 
 'FFEJOHIJHIO GBUUZ
acid enriched diet to pigs caused 
an improvement of these fatty acids 
and increased the susceptibility of 
QPSL UP QFSPYJEBUJPO 	/VSOCFSH FU
BM

Feeding PUFA rich lipids which are 
protected from ruminal biohydroge-
nation result in further enhancement 
of the PUFA in meat with concomi-
tant benecial improvements in the 





FA-rich diets increases the content 
PG $-" DJT USBOT JO CFFG $-"
isomer in beef is mainly associated 
with the triacylglycerol lipid fraction 
and therefore is positively correlated 
with level of fatness. 
Increasing the content of n- 3 PUFA 
improves ‘‘greasy’’ and ‘‘shy’’ !avour 
in beef, whereas, color and shelf life 
are reduced. Under these situations, 
high levels of vitamin E are neces-
sary to help stabilize the eects of in-
corporating high levels of long chain 
PUFA into meat.
Vegetable or animal source of 
added fat aect the lipid composi-
tion, !avour and juiciness of rabbit 
NFBU 	0MJWFS FU BM 
 &OSJDIJOH
the diets with soy, sun!ower oils 
or soy beans increases the propor-
tion of unsaturated fatty acids. The 
fatty acid prole of the meat and fat 
deposits of rabbits do not exactly 
re!ect the fatty acid prole of the 
dietary source of fat (Cobos et al., 

.FBU KVJDJOFTTXBT JODSFBTFE
and the meat from rabbits fed with 
animal fat diets was considered to 
have more “liver” taste, while veg-
etable fat provided an “aniseed” or 
“grass” !avour. The addition of veg-
etable and animal fat to the diet af-
fected fat color signicantly. Water 
holding capacity and pH of longissi-
mus dorsi muscle were higher in rab-
bits fed with fat-enriched diets (Pla & 
$FSWFSB

If a 5% of copra oil (coconut) rich 
in lauric acid is added, the carcass 
has a pleasant appearance but the 
meat has a soapy taste, which makes 
it unt for consumption. Conversely, 
when olive oil is incorporated into 
the diet, the carcasses are unappeal-
ing but the meat is acceptable. Add-








Vitamin Treatment / Tretman vitaminom
Vit E(E+) Control/Kontrola (E-) SEM
5FOEFSOFTT/KFäOPTU   
Saltiness /Slanost   
Juiciness /Sočnost b a 
Beef !avour / Miris i okus 8.11  
DNTFNJTUSVDUVSFEMJOFTDBMFXIFSFOPOFBOEJOUFOTFTLBMBDNOFNB
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ing linseed oil and soybean oil, both 
give an unpleasant !avour to meat 
because of the high content of poly-
unsaturated fatty acids, especially li-
noleic acid which easily peroxidises. 
If the fat added is cocoa butter (rich 
in stearic acid), the meat has a high 
organoleptic quality.
The dietary fat has signicant ef-
fect on meat !avour and stability. 
Fats and oils are commonly used in 
poultry and pork diets. Poultry and 
pork normally have high levels of 
linoleic acid in their tissue and this 
partly contributes to their mild !a-
vour. Altering the fatty acid compo-
sition of the diet in non ruminants 
in!uences the nal fatty acid com-
position of the fat. Increasing the un-
saturated fatty acids in diet improves 
the rate of oxidation, which makes 
a signicantly lower deposition of 
highly unsaturated fatty acids in the 
meat. As a result, the carcass content 




Feeding of fats 
and oils in pigs
Higher oleate diet fed growing pigs 
was found with higher muscle and ad-
ipose tissue oleate levels. The longis-
simus muscle chops were juicier and 
NPSF UFOEFS 	4U +PIO FU BM 

Attempts to reduce the fat content 
of porcine carcasses by nutritional 
manipulation can cause in increased 
softness and loss of cohesiveness in 
fatty tissue, leading to separation 
of subcutaneous fat into layers. This 
undesirable eect is due to a de-
crease in the size of the fat cells and 
an increase in the ratio of linoleic to 
TUFBSJDBDJETJOUIFGBU	8PPE

The more unsaturated the fatty 
acid, the greater its propensity to 
undergo peroxidation and it is well 
established that feeding high levels 
of sh oils containing EPA and DHA 
results in a shy taint in meat (Op-
TUWFEU 
 )JHI PMFJD TVOøPXFS
containing diet was softer, oilier and 
considered visual quality defect. In 
pigs fed canola oil, the subsequent 
meat had more o !avour and lower 
overall palatability ratings than nor-
NBMSBUJPOGFEQJHT	.JMMFS
 
Feeding of fats and 
oils in Poultry
A signicant increase in TBA num-
ber and rancid !avour scores (Table 

 GPS CSPJMFST GFE  HLH GVMM GBU
linseed compared with birds fed 
animal diet were recorded (Ajuyah 
FUBM 
3BJTFEȺMJOPMFOJD DPO-
centration was contributing to the 
PYJEBUJWF JOTUBCJMJUZ /VUSJUJPOBM FG-
fects on !avour of poultry meat are 
mainly negative and stem from feed-
ing excessive quantities of n-3 PUFA 
derived from sh or linseed. This 
high susceptibility to peroxidation 
results in a rapid production of o-
odors and !avors that reduce shelf 
life of both raw and cooked meat 
	&OTFS 
 'JTINFBM BOEöTIPJM
in broiler diets should not exceed 
BOECZXFJHIU SFTQFDUJWF-
ly, if shy taints are to be avoided. 
Other factors that “taint” the meat 
are the use of certain ingredients in 
rations. For example the use of sh 
meal in rations for slaughter animals 
can leave a “shy” taste and it is well 
known that Ostrich are sensitive to 
iron, so use of ingredients with high 
iron content can taint the meat to 
give a livery taste.
Feeding dietary 
supplements
Supplemental feeding of nutrients 
produces heavier carcass, higher 
dressing percentage, rst quality 
cuts, enhanced muscle proportion, 
slight increase in fat deposition and 
desirable organoleptic traits (Volpel-
MJ FU BM 
/JBDJO TVQQMFNFOUB-
tion improved ultimate pH and color 
score but decreased carcass shrink 
and drip loss percentage (Real et al., 

 %JFUBSZ DISPNJVN NFUIJPO-
ine chelate supplementation is an al-




Tablica 4. Kakvoća bivolskog mesa prethodno pomiješanog s prirodnim 
BOUJPLTJEBOTJNB	4BIPP"OKBOFZVMV





Colour scores (5 points) / Ocjena boje (5 bodova)
Control/Kontrola    a
SA*    b
TA**   1.13 a
SA+TA***    c
Met myoglobin (%) / Metmioglobin (%)
Control/Kontrola    a
SA*    b
TA**    ac
SA+TA***    bc
TBARS Number (mg malonaldehyde/ kg meat)
Control/Kontrola   1.313 a
SA*    b
TA**    b
SA+TA***    b
*Sodium ascorbate
**α-Tocopherol acetate
***Combination of Sodium ascorbate and α-Tocopherol acetate
animal products such as low cho-




supplements in the diet
Feeding of vitamin E improves color 
stability/ freshness, tenderness, juici-
ness (Table.3), oxidative stability and 




in animal cells and must be obtained 
from plants through diet. Green plant 
tissues have high concentration of 
Vitamin E than mature senescent tis-
sue. Grains have low concentration 
of vitamin E. Supplementation of Vi-
UBNJO&!HEBZGPSEBZTEPV-
bly increases the display life of meat 
from grain nished animals (Liu et al., 


Vitamin E helps to prevent lipid 
oxidation and retards metmyoglobin 
formation in meat exposed to air, so 
JNQSPWJOH RVBMJUZ 	5BCMF
 3FUBS-
dation of browning by Vitamin E is 
linked to an inhibition of lipid oxida-
tion. Auto oxidation produces met-
myoglobin and super oxide radical 
from oxymyoglobin. Super oxide gen-
erates lipid free radicals that oxidize 
another oxymyoglobin as free radical 
scavenger. Vitamin E is an alternative 
substrate to oxymyoglobin and slows 
metmyoglobin accumulation (Lamari 
FU BM 
"EEJUJPO PG7JUBNJO & JT
much more eective in stabilizing 
meat colour when it is incorporated 
through a dietary pathway than when 
it is added post-mortem to ground 
NFBU	.JTUVNPUPFUBM

Vitamin C and E are the natural 
antioxidants in meat that are de-
rived from diet and may contribute 
to colour stability (Anjaneyulu, Kan-
EFFQBO  ,POEBJBI 
7JUBNJO
C and E were individually eective 
at slowing metmyoglobin forma-
tion, whereas, when applied simul-
taneously, they completely inhib-
ited metmyoglobin formation over 
EBZT"OFYDFTTPGEJFUBSZWJUBNJO
A increases proteolytic activity of 
the muscle, perhaps by increasing 
the permeability of the membrane 
within which catheptic enzymes are 
contained. Increased vitamin D may 
increase tenderization via increased 
calcium levels in muscle tissue at 
harvest. This increased muscle pool 
then activates proteolytic enzymes 




supplements in the diet
Feed supplemented with Seleni-
um and Zinc fairly improved the ac-
ceptability and decreased the oxida-
tive rancidity of the cooked chicken 
meat product (Table.5). When the 
diet is high in iron, the meat will be a 
very dark red and cause the metallic 
taste when the meat is cooked. Poor 
nutritional diet with inadequate 
levels of calcium, phosphorus and 
the major vitamins A, and D causes 
multi-colored muscle meat in rab-
bits. Some muscles are dark red and 
some are nearly pink in color. This 




Probiotic is a live microbial feed 
supplement which improves the in-
testinal microbial balance in favor of 
UIFIPTUBOJNBM	'VMMFS
1VCMJD
disapproval and banning of antibi-
otics and growth hormones as feed 
additives (due to their residual ef-
fects in meat) in certain parts of the 
world has renewed commercial in-
terest in probiotics production and 
its use in poultry feeding. These are 
neither absorbed in the gut nor do 
they reach the general circulation i.e. 
without residual eect in meat.
A most widely used probiotic bac-
terium is Lactobacillus acidophilus. 
Lactobacilli colonize in the crop 
having eect on nutritional and per-
formance parameters. They act as 
natural substitutes for feed antibiot-
ics. Lactobacillus spore powder sup-
plemented diets resulted in supe-
rior carcass characteristics of broilers 
such as reduced shrinkage, higher 
dressing percentage, giblets and 
edible meat yield. Lactosac feeding 
in broilers improved protein, water 
holding capacity, emulsion stabil-
ity, emulsifying capacity, organolep-
tic scores and shelf life of the meat 
products. Also, probiotic fed group 
showed better carcass grade with 
higher dressing percentage, meaty 
cut up parts and meat: bone ratio 
	.BIBKBO4BIPP

Dietary yeast (Saccharomyces cere-
visiae) components, such as whole 
Table 5 Eect of dietary factors on consumer acceptability and TBA values 
PGDPPLFEEBSLDIJDLFONFBU	#PVFUBM






74 days of storage at -20oC
74 dana pohrane na -20oC
Acceptability score*
Ocjena prihvatljivosti
TBA# (μg MDAt/ kg)
Zn supplementation / Dodatak Zn
0 mg/kg 4.9 93
600 mg/kg 5.1 71
Se supplementation / Dodatak Se
0 mg/kg 5.0 91
Selenite, 1.2 mg/kg 5.2 73
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yeast and cell wall supplementation 
improved tenderness and reduced 
oxidation of meat. Lowest supple-
mentation of Saccharomyces cerevi-
siae signicantly improves the liver 
weight in broilers. 
Feeding β-adrenergic 
agonists
The commonly used β-adrenergic 
agonists include clenbuterol, ci-
materol and ractopamine. β -adren-
ergic agonists have shown enormous 
potential to alter the muscularity and 
ratio of lean to fat in meat animals. 
The order of e6cacy of these drugs in 
livestock is Cattle > Sheep > Turkey > 
Pig > Poultry. Unlike anabolic steroid 
hormones, β -adrenergic agonists are 
eective in all sexes to the same ex-
tent. The mechanism of action and 
the potential value lies in repartition-
ing eects. They reduce the amount 
of fat in the body and increase pro-
tein accretion, so promoting muscu-
MBSEFWFMPQNFOU	%BTFUBM
'BU
reduction is done by both reducing 
the fat production (lipogenesis) and 
increasing fat breakdown (lipolysis). 
Protein accretion is through reduc-
ing breakdown and favoring normal 
protein turnover. Particularly, high 
proportions of type II, glycolytic, fast 
contracting bres are more aected.
They are orally active and so can be 
administered in the feed, usually at 
MFWFMTPGQQN5IFDBSDBTTZJFME
JT JNQSPWFECZBSPVOE JOQJHT
BOE QPVMUSZ BOE CZ VQ UP  JO
DBUUMFBOETIFFQ	5BCMF
5IJTJTEVF
to both an increase in carcass weight 
and a decrease in the size of the vis-
cera. The carcasses have better con-
formation. The increase in muscle de-
velopment is accompanied by reduc-
tion in subcutaneous, inter muscular 
BOEJOUSBNVTDVMBSGBU	8BSSJT

Some β-adrenergic agonists may 
produce meat that is darker in color 
and tougher after cooking. Darker 
color is caused by reduced glycogen 
levels in the muscles at slaughter 
leading to a higher ultimate pH in the 
muscles. Toughness may result from 
a lower activity of proteolytic enzyme 
systems postmortem. By reducing in-
tramuscular fat, β-adrenergic agonists 
may also reduce other eating quality 
parameters. Ractopamine feeding in 
nishing pigs decrease carcass fat-
ness, increase lean, shear force and 
decrease in tenderness (Xiao et al., 
"MIVT%VHBO

pH and Water 
Holding Capacity(WHC)
Carcasses from β-adrenergic Ago-
nists administered animals showed 
increased glycolysis that resulted in 
decreased muscle glycogen which 
ultimately increased the pH (Sim-
NPOTFUBM
5IFMFTTGBUDPWFS
resulted in faster cooling of carcass. 
The increase in the rate of pH fall 
resulted in decreased WHC causing 
increased drip loss in veal. 
Meat colour
Cimaterol resulted in a lighter meat 
due to decreased WHC caused by in-
creased re!ectance by moist surface 
	5BCMF
 " TJHOJöDBOU EFDSFBTF JO
Heam pigment was observed due to 
increased percentage of white mus-




The meat obtained from these ani-
mals showed decrease in tenderness 
or increase in shear force due to de-
crease in percentage of heat soluble 
DPMMBHFO	
BOESBQJENBUVSB-
tion of connective tissues (Dawson 
FU BM 
 5IFSFXBT BO JODSFBTF
in size and /or percentage of white 
muscle bers with larger diameter. A 
decreased calpain activity in the car-
casses of young bulls resulted in de-
creased proteolysis, which combined 
with changes in muscle bre size de-
Table 6 Eect of Oral Administration of β-adrenergic Agonists (Moloney et 
BM























Cattle / Goveda  -5 +15  
Chicken / Pilići  -   
Pigs / Svinje  -5 -5  -8
Sheep / Ovce +15  +15  












Soluble collagen / Topivi kolagen(%)  
Shear force /Poprečna sila (kg) 5.8 
Meat colour / Boja mesa(CIE Lab)
Lightness /Svjetloća  
Hue /Opažanje boje 31 
Saturation /Saturacija  
creases the tenderness (Vestergaard 
FUBM

 Calpain and 
calpastatin activity
"EFDSFBTFJOɅDBMQBJOBOEPSJO-
crease in calpastatin level results in 
decreased myobrillar protein deg-
radation. Consequently there is a 
EFDSFBTFJOL%BGSBHNFOUBOEBO




Organic nutrition did not aect 





to improve meat quality. An adequate 
nutrition enables fast weight gains and 
strong muscling; the determining factor 
for high quality meat and consumer ac-
DFQUBODF/VUSJUJPOIBTEJSFDUFòFDUPO
appearance, !avor, odor, tenderness and 
consumer acceptance. It has positive ef-
fect on fat content, fatty acids, choles-
terol levels, vitamins and trace minerals, 
targeting products for specic category 
of consumers. Thus, animal diet greatly 
contributes for enhancing the meat pro-
duction and quality.
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masti i poželjne organoleptičke karakteristike. Prehrana vitaminom E poboljšava boju, mekoću, sočnost, oksidativnu stabilnost i produžava 
vijek trajanja mesa. Prehrana s dodatcima selena i cinka znatno poboljšava prihvatljivost i smanjuje oksidativnu užeglost proizvoda od ku-
hanog pilećeg mesa. Probiotska ishrana brojlerskih pilića povećava bjelančevine, sposobnost vezanja vode, emulzijsku stabilnost, emulzijski 
kapacitet, organoleptičke rezultate i vijek trajanja mesnih proizvoda. Meso dobiveno od životinja kojima su davani β-adrenergični receptori 
je pokazalo smanjenu mekoću zbog nižeg postotka toplinski topivog kolagena i brzog sazrijevanja vezivnih tkiva. Organska prehrana nije 
utjecala na rast i kvalitetu svinjskih polovica. Prema tome, prehrana životinja uvelike doprinosi kvaliteti mesa. 
Ključne riječi: prehrana, meso, kvaliteta, trava, koncentrati, prehrambeni nadomjesci, probiotik, β-adrenergični receptori, organski
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Regimi alimentari che in+uiscono alla qualità di carne
4PNNBSJP
La qualità di carne rischiesta dai consumatori ha motivato i produttori di concentrarsi agli aspetti nutritivi dell’allevamento di 
bestiame. Alle caratteristiche qualitative della carne inuisce la quantità e la specie di nutrienti consumati dall’animale. Il sapore 
di carne diventa più intenso pascolando. L’alimentazione rinforzata energeticamente risulta con gli animali più pesanti e più 
grassi, e la loro carne è più attraversata con il tessuto grasso. Alimentazione con gli acidi grassi poli-insaturi, ricchi di lipidi, rin-
forza un coniugato acido linoleico nel manzo, la reciprocità acidi grassi insaturi : acidi grassi saturi e quella n-6 : n-3 dai maiali. 
L’alimentazione supplementare con i nutrienti risulta con gli animali più pesanti, che danno una quantità più grande di concime, 
una leggera crescita nella sedimentazione dei grassi e anche con le volute caratteristiche organolettiche. L’alimentazione con la 
vitamina E migliora il colore, morbidità, quantità di acqua nella carne, stabilità ossidativa, e anche prolunga la durata di conser-
vazione di carne. L’alimentazione che contiene il selenio e il zinco migliora notevolmente l’accettabilità e diminuisce il danno os-
sidativo dei prodotti di carne di pollo cotta. La nutrizione probiotica dei polli broiler aumenta le proteine, abilità idro*la, stabilità 
di emulsione, capacità di emulsione, risultati organolettici e la durata di conservazione dei prodotti di carne. La carne ottenuta 
degli animali i quali non sono stati sottoposti ai recettori β-adrenergici dimostra una morbidità diminuita grazie alla minore 
percentuale del collagene termicamente solubile e alla maturazione rapida dei tessuti connettivi. L’alimentazione organica non 
ha avuto inusso alla crescita e alla qualità di maiali. Si è venuto alla conclusione che l’alimentazione di animali ha un ruolo 
importante nella qualità della loro carne.
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Ernährungsregimearten, die auf die Fleischqualität einen 
Ein+uss haben
;VTBNNFOGBTTVOH
Forderungen hinsichtlich der Fleischqualität in Bezug auf die Verbraucher motivierten die Fleischhersteller, sich auf nutritive Aspekte der 
Fleischherstellung bei Viezucht zu konzentrieren. Auf die Charakteristiken der Fleischqualität haben einen Einuss  Nutrimentenmenge und 
–sorte, die das Tier einnimmt. Durch das Grasen bekommt das Fleisch einen intensiveren Geschmack. Die energetisch stärkere Ernährung 
resulitiert mit schwereren Hälften, einem größeren Fettgehalt und das Fleisch wird mit Fettgewebe gesprenkelt. Die Ernährung mir polyun-
gesättigten Fettsäuren reich an Lipoiden verstärkt die konjugierte Linolsäure im Rindeisch, polyungesättigt: gesättigte Fettsäuren und n-6: 
n-3 Verhältnis bei Schweinen. Die Zusätzliche Ernährung mit Nutrimenten resultiert mit schwereren Hälften, einer größeren Düngermenge, 
einer leichten Vergrößerung der Fettablagerung und den erwünschten organoleptischen Charakteristiken. Die Ernährung mit Vitamin E ver-
bessert Farbe, Zartheit, Schmackhaftigkeit, oxidative Stabilität und verlängert die Fleischdauerzeit. Die Ernährung mit Zusatz von Selen und 
Zink verbessert bedeutend die Annehmbarkeit und vermindert die oxidative Ranzigkeit der Erzeugnisse aus dem gekochen Hühnereisch. 
Probiotische Ernährung der Broiler vergrößert die Eiweißstoe und die Fähigkeit der Wasserbindung, Emulsionsstabilität, Emulsionskapazität, 
organoleptische Resultate und die Dauerzeit von Fleischerzeugnissen. Das Fleisch von Tieren, denen ß-adrenergische Rezeptoren gegeben 
wurden, hat eine verminderte Zartheit, dies wegen einen niedrigeren Prozent des wärmeauösbaren Kollagens und einer schnellen Reife des 
Bindegewebes. Die organische Ernährung hatte keinen Einuss auf den Wuchs und die Qualität von Schweinehälften. Demzufolge kann man 
feststellen, dass die Ernährung der Tiere wesentlich die Fleischqualität beeinusst.
Schlüsselwörter: Ernährung, Fleisch, Qualität, Gras, Konzentrate, Ernährungsersatze, Probiotika, ß-adrenergische Rezeptoren
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